High incidence of thymic epithelial tumors in E2F2 transgenic mice.
In virtually all human tumors, genetic and epigenetic alterations have been found which affect the INK4/-CYCLIN D/RB pathway, which regulates cell cycle entry and exit in normal cells. E2F transcription factors are important downstream components of this pathway, which act by controlling the expression of genes involved in DNA replication and cell cycle progression. To determine whether E2F2 deregulation promotes proliferation and tumorigenesis in vivo, we generated E2F2 transgenic mice, in which the Emu and murine pim1 promoter (pp) direct high expression of E2F2 in thymic epithelial cells. Emu-pp-E2F2 mice start to develop cytokeratin- and ER-TR4-positive cortical thymomas from the age of 20 weeks, and within 1 year, nearly all mice succumb to gross thymic epithelial tumors. General thymic morphology is largely maintained, but T cell development is perturbed in thymomas, with proportionately less CD4(+)CD8(+) double-positive thymocytes. In the first 3 months, E2F2 transgenic thymi exhibit only mild epithelial hyperplasia, and thereafter thymomas arise stochastically, probably following additional mutations. Interestingly, Emu-pp-E2F1 mice do not display cortical thymomas. These data argue that E2F2 promotes unscheduled cell division and oncogenic transformation of thymic epithelial cells.